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Abstract of JP2001 344738 

PROBLEM TO BE SOLVED: To provide a magnetic recording medium suitable as a magnetic tape 
which is excellent in electromagnetic conversion characteristics and traveling durability, highly reliable 
when data are recorded and read out, excellent in preservation characteristics under moist and hot 
environments and can be advantageously used particularly for recording digital data even when the 
surface roughness of a magnetic layer is made so small as to be 1 .0-3.0 nm for increasing short- 
wavelength output and the whole medium and a back layer are made comparatively thin. SOLUTION: 
This magnetic recording medium has a nonmagnetic layer and the ferromagnetic powder-containing 
magnetic layer formed on a support in this order. The nonmagnetic layer contains carbon black treated 
with a compound having an amino group at the end. 
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[0 0 3 4] 7n7jS7x^-1' btf>®!ffi<*:bTte, CD&M 

^TW&n&MSbfcS, • j»LTrtU ^A7i5 
30 -f b^ffitM L £»5#5X<fl:iiS l S|&, ©A*iJ9A7i7 

*bfc?* i o o x:&L±-eimmmm* • $tm • mv? 

U SJ^«l*|^*bfc^S£jiaib 1 1 0 OtEJiTfll 
[0 0 3 5] («tt)iO*-j|?>X7yi') JSttH«, 

itt5~5 0 0m'/g, DBP®ilttlO~4 0 0 
ml/lOOg, TO|ifga5nm~3 0 0 nm, p 
Htt2~ 1 0 , -^TK^tiO . l~10li%, ^y7"8 
SEttO. l~lg/ml. BttJiCffl^S 
n-5*-7P>X7yi7(0^W^CTt ITS. =^V^^ 
b®L BLACKPEARLS 2 0 0 0, 1 3 0 0, 
1 0 0 0. 9 0 0. 9 0 5. 8 0 0, 7 0 0. VULC 
50 AN XC-72. 1&t>-X>M> #80. #60. # 
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55, #50, #35, H^fb^SL # 2 4 0 0 B, # 
2300. #900, #1000, #30. #40. # 
10B, np>h*7>*-#>Sa, CONDUCTEX 
SC. RAVEN 1 5 0, 5 0. 4 0. .1 5, RA 
VEN-MT-P, r^v-tts?, >r v ? yi? 

ec. ftt*a«fctf&*is. ? zftmmts. 

a***>&^. »ic. #a&jf c^^ft-s ^ 
»k:i»«b-*iS (i) -emztizit&m-cmwisn, w- 

i^lsrpg/^ 5 ~ 1 0 0 nm©*-#>^7'^*W*l/ 

&£^b&^£8jT#}&bTt>^£:b&^. ^ne©* 

»t5i©0. l~3 0Si5JSJTM, ffl^5it*« 

ftfiM. myt&tt*, itaaia^ft o, c 

fgBJ c^ffl $ ti5 cm £ # >y 7 y ? «JiSffiSt4 

«. Ti*ittiT^cDia, a, &h* 
k»s, s^s. pHt£Z<Dmz7jkVftm&& 

[0 0 3 6] (f*fl) 8ttiCttfflT**I«!ltb 
<b-teU9A. a-&{fc». n^>^A. SflsS*. «<b 

^Jl^±(Dffl^#: (W*&J£<l!J©WJi$JT«iSi&3bfct> 
<£>) ^fflLTfciK Z\tl*><DWmM\ZtZ£.mftl2M 

(Dit^m * ttTcS^ttnsi^ t> » * 9 

ffllOlfcattO. 0 1~1 *tm*«»*lx<. 

?v7®mte0. 3~1. 5g/ml. t*Wi0. 1 
~5Ii%, pH«2~ll, ttMftl~4 0m ! 

P-10, AKP-15, AKP-20, AKP-3 
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0, AKP-50, HIT-20. HIT-30. HI 
T-50, HIT-60A, HIT-50G. HIT — 
70, HIT-80, HIT-82, HIT-100, 
K;MtlERC-DBM. HP-DBM, HPS 
-DBM. ^-Jlfflli&JttffifWA 1 0 0 0 0. ±*tl3£ 
&8UUB2 0. H*^IIWt»G-5, VU*y>?7s 
U2. ^P^^i/XUl. FffllSlttKTF 1 0 0. T 
F140, tf 7 >yAO^ h 7 7 7-f 

>. BHfate^tt^B- 3f«ct*75^tf cne.cow 

10 MM te&gfc: Jfc b Tiffin fcSSJtraT -5 Z. <h fc"Cc?3. Ttffi 

[0037] {.mmm (rmm) ] ^K#«tt«nr» 
zTt&mizM-rzmmtzPimz-D^TmM-rz. Tmm 

HTT«iJi*«»tt**-r a £ t swF^rr s t ^ 5 c it 

[0 0 3 8] ««E»J«#:©T«l«K:fflV»&n*#«tt 
&JR^m&, &«£<b$>. ^ro*««»<b£- 

t-tjus^-. e-7;us±. mt^r^m. ffltiru 
a, BMt-fc o-»fls«, y-^"fh. gfbsi 
-BHb^*>, -g!{bJ£3l, SSHbxX, «Mfr?4f* 

^. _^b^^>, ^bl6«S. o-^b«. y-5"f 

40 i?>. a-^b». y-^-f hT&3. a-gf{b^«, 

\zmmtz>-mt7f>>\*. ai. Fei^i-ios 

£e>f-*®£A 1 S.DC/X«S i {b^TMSb, 

50 [0 0 3 9] in^#iMW^t-fXtt5~ 
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1 0 0 0 nmriW £bu*<. &&\ZfoU>XW-t$1fH£-V-'f 

Ml 0~3 0 0 nmOfc©^!if$L/<, 10~2 0 0 
nm#£ £fcj!?3;b^. 

[0 0 4 0] ^y^SSttM, 0. 3-1. 5g/m 
l,«F$b<ttO. 4~1. 3 g/m 1 T&-5» ftMVk 10 
^*C0^7K^«ffl«. 0. 2~5«ffi%. »*L<« 
0. 3~3»fi%, b<«0. 3-1. 5f 

*%T<fe-5. #8ttt&*©pHttffl*. 3-12T&-5 
**, pH«5. 5~1 l©W*«»fc»* b<^. #«ttt» 
5fc©li3?ffifg«jI3?, l~10 0m'/g> ff^Ktt 
5~80ra'/g, SSWSKaiO-SOm'/g 
#«ttt»*©«f»?U-'fX«4 0-1 0 0 OA 
WSL<, 4 0~8 0 0A!d^ei:jif$LK DBP 
(^^tV^U— M ^ffl^ifcKfSSttS^, 5-1 
OOml/lOOg, JfSKttlO~80ml/10 20 
Og, £ e. tc$?* U< «2 0-6 Om 1 / 1 0 0 gt» 
S. tfcfittffi^, 1. 5-7. $?£b<te3~6T& 
*. JBtttt*MK. Sim, #®#:«. ««©^1*nTt»A 

*«tt»*OSA (X?7'J>&) 
1-2 0 Mmo 1 /m\ £?£b<«2~l 5/zmo 1 

m K:3ft < ©*-r 5 £Ttt<lfe-?&fitt4l|i b TttftGftiKftS 
UA1, Mg, Si, Ti, Z r . Sn, Sb, Z n . 30 
$<?SbV>CD«A 1 , O,, SiO,, TiO,, ZrO,, 
L^aAl,0„ S iO,, Z r O, £<fctf <7>^ 

u #«tjb us iwtjscT* 

fg&S/f te B W»ci& UTMSH: tTt>*b6:v>#». 40 

[0041] T*Bfcffl^6*xa#att»*©ft#»ft 
«ajtbT«, Bafq«x8a±y^"f k ft£ft#«H i t 

-100. HIT- 8 2. FffllgtSJa-gtffcftDPN 
- 2 5 0 BX. DPN-2 4 5, DPN- 2 7 0 BX. 
DPN- 5 5 0 BX. DPN- 5 5 0 RX, DBN-6 
5 0RX. DAN-8 5 0 RX. 5««*«»^^> 
TTO-51B. TTO-55A. TTO-55B. T 
TO-55C. TTO-55S. TTO-55D. SN 
-10 0, W>II®Slbf^>STT-4D, ST 50 
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T-30D, STT-30. STT-65C, a 
J5ttt-40, 7 u -1tlMWtlk : 7-&>MT- 1 0 0 S. MT 
-100T. MT-150W. MT-500B. MT — 
6 0 0 B, MT- 1 0 0 F, MT- 5 0 0 HD. Wlt^ 
KFINEX-25, BF-1, BF-10. BF-2 
0, ST-M, ftftttKfiHMMRDEF I C-Y. DE 
FIC-R, B$7IDy;H3AS 2 BM, T i O, P 
2 5 . ^gWjgffi 1 0 0 A, 5 0 0 A, Rtf*:n%:t&l& 

[0042] Titu^fctt. mmvrc±otL*-x>77 

tt*»*l 0 OUffigBKttbT. j!f*b<«l~5 011 
S5. J;0»*L<B5~3 OSi^lTSS. * 

tt»*/*-*>^7yi?) ti. 9 5/5-6 0/4 0 
TS5ui«L<, J;0ff*b<« 90/10-7 
0/3 0T*5. 

[0 0 4 3] ±fc, T»*fcttW«Kffr*£BWfcJ6i; 
Bt»*. 7^n->7=>*K»3&»«Hf 6n*3»t. ^'J^- 

62-18564^. 1#MBa 60-25582 7 ^fc|3 

[0044] TJMoitdfflttneMt&s). 
[0045] us^sm *fgHjroa^te^«^©ai4 

1 0 0- 1 5 0*C. (GPCft 
KJcSjtf'JX^U^&gtffi) #U, 000-200, 00 

o . b<« lo, ooo-ioo, ooo. m&&& 

»5 0~1 0 0 08g© i fc©Ta55. CO.k'SftWtL. 
SlXfJk ^yl>, X^l/>. tf-JP 

It. TJ^FWN. 7i"J;U3RE*:»I&, *M7;i-T 
tHtB. •>'J3->»B. i#*'/-#'J73Hi 
It. #UiXf«IMVf7*- hT/HKUT-© 
S^fft. Tt^JX^T^tfU^-JUttfU'f V->7*- h 
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«pffiBS6 2 - 2 5 6 2 1 9 fciMBKieftSftT^*. £A 

±<D®m\zm®. * fc a sa^-a-T^ffl t $ & . 
[0 0 4 6] #y*i/*>ant©«att. jpuxx^jp. 

b*>, tRUxXt-^jRU*-^*- h3pU^U^>, 

n/t«-*tttH^tt*#*fcJ6tettj8JBk:j«:i;. -co 
OM. -SOiM, -OSO.M, -P=OtOM),, - 
0-P = 0(OM),, Cut, MfctjfcSSlgi^ *&tt7 
;U*'J^JB**-r) , OH, NR., N* R, (RKJJHfc 
*Pft«) > x#+v*, SH, CN^£Sfcfft£4>& 

Sttl 0"'~1 O-'WgT*!). »$b<lilO- 
~ 1 0-'WgT*S. 

[0047] *«*tffln6n5i:n6©»s*i«oA# 

»&«'i:l/Tttart>*-/H hRVAGH. VYH 
H, VMCH, VAGF, VAGD, VROH, VYE 
S, VYNC, VMCC, XYHL, XYSG, PKH 
H. PKHJ, PKHC, PKFE, BfHfc*£lffc», 
MPR-TA, MPR-TA5, MP R-TAL, MP 
R — T S N, MPR-TMF, MPR-TS, MPR- 
TM, MPR-TAO, t«ft*8l 0 0 0W, D X 8 30 
0, DX81, DX82. DX83. 1 0 0 FD, B# 
if^->iS!MR- 1 0 4, MR-105, MR 110, M 
R100, MR 5 5 5, 400X-1 10A, B##'J 
l ?^>8-7*7>N2 3 0 1, N2 3 0 2. N23 
0 4, >*»A>fy f^T - 5105, T- 

R3080, T-5201, /t- J y 9 D - 4 0 0 , D 
-2 10-8 0, £UX#>6 1 0 9, 7 2 0 9, MW 
iK/HO>UR8 2 0 0, UR8300, UR-87 
00, RV 5 3 0, RV2 8 0, *B¥*tegi, 
75>4 0 2 0, 5020. 5100, 5300, 90 40 
20, 9022, 7020, Hgffc^SH, MX 5 0 0 

4. 5#«w>yi/>sp-i5o, »{t;j*«-y-5 

>F3 10, F2 1 0ftfWf5ft5. 

[0 0 4 8] *&me>&m&m, m&mizm»*>n&m 
&mt. #attt»**fctt«tt#fc»b. a*. 5-5 
or»%©i6h, b<«i o~3 onm%(D®im-? 
fflv^ns. «[{kfcfx;i/?sajjg$ffli,»s«-a-«5~3 0 

*'JfU?>«i?:ffl^«^tt2~2 0Hi 
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OHM* K £9^9 HMAOTBCSV&tt, tf'JSU* 

d ^i^^>t-r y->7*- bcofrimm 

£^£^te#5>*te;f£i&ffi;WI?£, -50-1 5 0 
"C, <ffSL-<«0~l 0 CC. Wr#tfrf>U 0 0~2 0 
0 0%, ®LWilfcJ]\3.0 . 05~10Kg/mm' (0. 
4 9-9 8 MP a) , RNfcjftteO. 05~10Kg/m 
m' (0. 49~98MPa) *Wit/^. 

[0049] *8HottstBflkJi#tt. />&< tt>-a 

B*ttJI©»£ffl«***TS 9, vyH 

[0 0 5 0] aMfiWcffl^SJiSU-r v m-Ftux 
tt, HUI/>^'fy->7*-b, 4, 4' -v7xx;i/ 

^i'^-fy^-h, ^-tr^u^-fys^* 

- K *y'Jl/>y-1'yy7*-h, ^^l^-l, 
5-vH" y->7*— K o- h Jl/-f v > y -> 7 *— 

HU-f VS'T*— h^O-f VfT*— HBI. Sfc, dft 

^W>1, 3D^-M, 3P*-hHL. no*— 
H20 3 0, no*— H2 0 3 1. SU**-hMR, 

3ut*-hMTL. mmm&m, m-ho-io 

2, i'^-hD-l 1 ON, hD-2 0 0, 

*ir*— hD-2 0 2, &£AWx^S!, rXt^a- 
;UL, rXtva-JI/ 1 L, r^tyi-Jl-NfXty 

[0051] reman *%9i0tt&ji. #m&mmK 

{b ; E'J^>, -B5-ft;^>^X7 L >. y777-f K £ 
ft*-i7*. 7yftl». y'j3->^Jk 
0->Un->, «S»yU3->, 7yJWt5"J 

n->, 7y#**7;i'3-;P, 7v*5#x;*t-.H', 
5p'j5fb7W>, #u^ua-*. 7;^;niixr 

;U*5«ktf-€-<£>7JkfrU&K&. 7;U+JH5!tS?XX^^43 
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n;p#x*>&. a1-y^)Vtfm. 7ir«, 
x=;MM. p-x^;l^>-fcr>*X*>&, 7izjl/ 

IXfWi^CJM'J^Si, #*5il8U0~24 

T^T'bfrt.ttts;^) . *5J:tf d*ie>©&JS:& (Li, 
Na, K, Cu® . Sjfcte&SStSfc 1 2-2 2 CD— ffi, 
— ffi, H«. caffi, Effi. 7Nffi7;i/n— ;i/ (^lafaSS^- 

12-2 2co7;i/n + ->7^=i-;u <*IS8ilS£**A, 

ftLT^TfeA»*b!iW t^3S»2~ 1 2CO— «, ~ 
ffi, =ffi, EUffi, Efffi, AN^ffiT^n— ;ucot/^Tn^— o 

h u 8iwmx7.^jk tjm^u- ks 
^co^ey yju+ji/x-^ji/coBtJWSfxx^;u, l$?s?gc 

8~2 2©J&JW«7 5 h\ «*»8~2 2©1BK»I7 5 20 

[0 0 5 2] nn6©*#:«tbTttJK»«Ttt. 
»J>ft. 5*>'J>», 5U^f>l, 

5 Xf7U>S, ^'N^, 7t-U-i>m> X7 

-f5?>», 'jy-JH. U/l^>S!, -f VXt7 'J > 

&£*«*tf&ftS. XX^S-Cte^Jl'^Zl-' 
-h, *^f^Xf7l/-h, 75;PXr7U- K -f 
yt^fMr7l/-h, ^fAS'JXf- K r^?- 
;RUXf-K 7'h=ti'I5 1 ;Wf7l/-b, :/h* 
->>5x^;i/X^Tl/— h, 2-IfM*xMf7l' 30 
— K 2 -^^UF^S^/t^S^-K 2 -^-> 
;i'Hr->;i'/Vl'5f-h, -f VA+U-f^Wf?!/- 

yU3-;^f*/i-h, x^u->^un— )W*i> 
)V7)Vu-)V, yW)V7)Vn—)V, ts.Etf&\i*>n 
u->F-;i/&, 7M;i'7xy-;nfi/>tw-i' K 

ttflPft, ^C07x^->|^Mf§te^J, «^7 5>. IXf 40 

7 = yT;i/3-;i/cogt®?*fe«^mxxT-;i/ 
en sown*. itw±a*Bi&rb , bioox 50 



) 4#WJ2 001-344738 

20 

V». £ft£©^i&#te3 0«fB%J«Ta<#£L<. se> 

[0053] *^B^Tffiffl^nscne,coismsj. 
flittaijtt. <®^c^&s*sf$f£ffl£#-r-5fccDT& 

x^x;^*ffl^^ss^©fci;*ttiL.*s«ffl-r*, #s 

fSttSJffiSraTOr « v £ flfC^^tt S|fil± $ , 

H»jwoasap«*i»iwji-c*< ltwmsi*i±s# 

.#«tt»*K:**l/, 0. l~50ft%, 0?£L<te2 

~2 5K»%©9eHTS#?$n€)„ 

[0 0 5 4] Sifc, atE^^Tffl^ens^JPSJW-r^T 

8TKiiDLT<bfr£fc&:V>. «*.«. fliftXSMlctttt 
frtl^ni^, «ttfc£»£»d:*SlfcJ:*fil*X 

nifrasatfrsi: *«WT?ffl^sn**r 

*»»Jtt^»©t>©**«[fflT*, W*.tf#|N!HH6 - 6 8 

[0 0 5 5] CJI«J&] *»W©««iS*«t#OJP*« 
5)#WW*L<B2. 5~8(imT*0, M 
««£*€<-f-5fcg>£Sl;:#£L-<ra2. 5~7. 5 
dm. #t-SfSL<«2. 5~7(imTJfe5. 3£«M*t 

*»WTfe**fe&t». Tm@JP^«0. 01-0. 5 
um, !?SL<B0. 02~0. 5fimt*5. Ctl6 

i4H©i?^-«, K©«&SHSfrffc4 J £'\y H^fv 

»*U<tt0. Ol^m—O. 5/imf*0, ^5 
JC»SL<«0. 05Mm~0. 3 0 (tmTSS. ffiStt 

*JiT***att«OJ»*t4, »*L<tt0. 3-2. 
5 Mm, $?>(Cjlf$b<tt0. 5-2. OumTSS. 
[0 0 5 6] CAy*J§] ^Tt'. A'y^efCOliTff 
3zErs„ My d7jBJ4**«Ifc#*WlI: J *'*-;HtjEJS:ii 
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ttat-T <Wc# >^ 7 £ 7 5— t LT^W 
b, ^^^SOS^-S-fflawA-^^^^^^Sr^ 

9, *»i:J:0*mft*mi/T l bJ;^. 
0)J*.tf. =E-78* 5 - 9 OliM»*SW*tSC 

[0 0 5 7] (Ay^e©*-7p>^7.y^) /tyjrfl 

*U 0-2 0 nm©«tt*tt*-#>:/5y*£jpJ5!fc 
i 1 !^ 50~3 0 0 nm, JfS KB2 3 0-3 0 0 n 
m©a«^«*-jJ?>^7y^Tr»*. — ttK. ±fBW 10 
J: -5 ft*8HN* © * - # > 7 5 * ©*» C <t 0 , A* >y 

^v^OWMttffJHlfcfcS. Sit, «tt ; Ptt*-#> 

P*, »»«R©««ft;Kaf#-r*. 5 0-3 0 0 

nm. W£b<«2 3 0-3 0 0 nmwafci^ # 

H#H»»ItbTO«l)B*#UT*0, 20 

[0 0 5 8] #3BETffl^Si:i#TSS«»^tt*- 

AVEN2 0 0 0 B (18nm) . RAVE N 1 5 0 0 
B (17nm) (&J£, n n > t: 7 . B 30 

P 8 0 0 (1 7 nm) (*-V#y httS) . PR I NN 
TEX90 (14nm) , PRINTEX95 ( 1 5 n 
m) , PR I NTEX8 5 (16nm) , PRINTE 
X7 5 (17nm) <£*±, tW#M) . # 3 9 5 0 
(1 6 nm) (Hfcfls* («) B) . *fcatt^*-# 

>:/7y?©A#W;&:iSiS©#J£bT«> u— vjuy^ 
(2 7 0 nm) (* — >fj)V7^M) . RAVEN 
MTP (2 7 5 nm) (3 D > fcf7# — #>*tfit) £ 
*tf3££#Tr£&. 5 0~2 0 0 nra©*-#>^5 
•y^te, rfAffl*— ^>^7>y^^, # ^-ffl#-#> 40 

[0 0 5 9] (/ty*«<Dj««*f&*) Ay*JIfc«ini 
t5 H ta«T« 5 *HH»*i l/TS, ff$b<l»^ 
M^X*<2 0~2 5 0nm, £ "=> b < « 2 0 

~15 0m mtt-XlS^ 5-9 ©*&*»»&**<*§§# 
««Rt»*tbTtt. WJEbfcTttJSK^fflS 

[0 0 6 0] *-#>75v*«l»^&fc«*»*©/'< 

•^fl^osiioin «srr*»*« i o o sunnc** 50 
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l/T. »*b<tt3~4 0HfflSB©flSSHT?*0, 
<t?3cb<«5~3 0SSggB©$efflT&£. 
[0 0 6 1] (Ay^JB©lB-&aa) A'-y^HT&fflTi* 

it kfx;U- 7 7 u h "J 7 *U 

7 irU n — h U 7 * U ;i/»I7f^ 
-mt¥=->)^>&M-£>fc, 7*'J;U*x;*r-;W-;*^ 
b>#fi£<fr. ^^7i"J;^xX5 : -JU-7i7 g;u- h 

u * * 7 *u ;nfcxx5\>u-ttMt e=. u =f 
^^7^u;us?xx^u-x^b>^a-& 
<*. #'jjWbtrx;k ffih*x>jx>-7^UD- hu;u 

. X ^ b>- 79 3>x #'JlXf 

;mtre, ? n □ tfx;ux-T-;u -7*u j«ixt;« 

[0 0 6 2] SfciWftttttreS&ttRJSSHHBt bT 

It. 7*'JJP*RJfc»». *^A7;Pft K«SI, ->'J 
3->»K, l#*y-#iJ7 2 F*HB. #'J-fV->7 

[0 0 6 3] (A'^lfflttt^) aMBHfc**/*? 

•sfccoT^s^, ioftto^tiT, »«su, mm 

«. ^^'J>SE, 5^'J>B6. 5UXf> 

-;U»«P©lfl*»l 2~1 8ffl©JStt» (RCOOH, 
Rtt«**l 1-1 7 m<D7 )V*)\>&, -X.\%7)VT-)V 

*) . MfBfl&fl*^w7;p*'J^SX«7;u*u±a^« 
*>e.^s^si5tt^ SfrtBrosgiWKxx^i/ro^ysg* 

^Wbfc{b^%, fl9BB»J»»©75 H. #U7;Mrb> 
t^-f H7M;MJ>fIXfJk b->^>, h'J7 

;u^;u*u^-U'7-o^-+>-^ragi7> ; Ex^Aift (7 
u\ZV>ts.E) , BSSlxx^;!/. M7^n->7-> 

sua. tt^fflwrei o oK««fc**bT, a#o. 5- 

2 0K*gP©^HT^ft]$nS. 
[0 0 6 4] iStiWJtbTW:. fie*^e>fi^«'r-7 , lC3i 
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ismm $ nx mmm mam k l t # £ 
mt, m-smmm i o oita«K:*fbTaiif i~ss« 

SCO^HT'^Jn £ ft * . 

[0 0 6 5] (/tyjrJlOJMl. ®&&) /Xy^JBtt. 
a*©3&ISfet|ie-3TX«?flEO«ttJB3J t »t't6ftT^«« 

©Sffit^Ra*, 3D-MIRAUffil:i5WOT 
^M$T!if$L<Bl~l 5nm, 2?5fc#i;U< 
Sl~10nm©«ll:»5. £CD«®ffl£«, 5=—-:/ 

a#»«»K«»*4.**fcje>, ±i3©«Effl»=waw* 

Sfc*5V»x, p— ;i/<o#K, ^-co^ffi 20 

tt, ffia#©WSK:.J:OfTfeft«. *^I:*^T, A* 
v?m\Z, 0. 2~0. 8 Mm, SSKSfS 

L<tt0. 2~0. 7umCDIieiT»5. 

[0 0 6 6] ttmm *f£w<Dmnm®mmzm^*> 

UTS K , #'J-f5H. #U75F-f$F, #U7JP7 
Wiift](D7^;UA7!)^fflT€S. ^5Xfe^S7&U 0 30 

S&i&SlCJ&i;. 
£^*.3fca&#|!8¥3- 2 2 4 1 2 7^K*Sft*J:5 

[0 0 6 7] ^tbTH, WYKOWOPO- 
3 DC9M I RAU&T^?£L;fc4><frffi¥«33l®&£ (S 
Ra) «. M5. OnmKT, #£L<«3. 0 nm 40 
KT, SSKliff*L<tt2. 0 nm«TWt>©Sr^fflf 
SutWJL^ Jlft&©3£RH*tt, ICt^M?^ 

0. 5/xmEt±fflfi^ 

fc j£ D T 3c 8? #: & J)P $ ft -5 7 w 5 - CO ;*: * t & \ z J: 

^-COfiajiLTti, Ca, Si, T i fcgOWtitm^R 

*##cOg*:i«;* S Rmaxte 1 #mHT, S 
Rz«0. 5MmjyTF, c P<i>®LLJiiS£teSRpteO. 5 m 50 
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m£UF, 4>'i>®:£fa!£SRv«0. 5(imaT, -F-fr® 
®g^S Srttl OSfSUU:, 9 0%£TF, ^i&SSAa 
H5/imKJ:, 3 0 0 m m^T*W£ Ll^. J3?!lCD«a 

0. 0 1 Mm^£ 1 MmC0^c^$C0t)C0=&4r £ 
0. lDim' 0{1*^2 0 0 0l@(DSefflT=i> hD 

[0 0 6 8] £J$f$:cDF- 5ffitt. }fSL<li5~5 0 
Kg /mm* (49~490MPa) Tr&O, 
#©10 013. 3 0^TCO^iRifiS^«Sf*b< «3 %W 
T. S&fcUfSKttl. 5%£AT, 8 0t, 3 0#T 

0. 5%RTT*5. ilrMtt5~10 0Kg/mm 
' (49~980MPa) , pH4>$Ste 1 0 0 ~ 2 0 0 0 
Kg/mm' (980~19600MPa) , 

^. u&mmmmti o- 4 ~i o-/rao- 

<«1 0" 5 ~1 0"/tTib5. SftBSffSctt 1 o-' 
/RH%KTTfe 9 , 5f$L<B10-VRH%KTt 

*«. cfte&o#ft#tt, -+fe»tt. mmmwmtmw 

[0 0 6 9] CB£^IB^«#co§Sffi) *58^C0lKftl2® 

m-r&z. tiz&vmmznz. mf5.mmm#<D&m\zm 
a-r-sa»*»iS"r-5iett. '>a<t i bi«[i8, # 
tig, *j;rK;:ft6oxe©«»ak:*»»=*UTK^ 

fcfi*Ig*>6a5. fl*©l8tt-*ft*ft2a»0U; 
CO^fSf*2o£^±(DX@-C , ^SiJbT^»ObTfe^**33&: 

■Ctt*- 7 p >n-y, Sltt--^, iDffir:-^, x^X 

0Jt«XBU:#»i:UVO *3«fc^mttfr 1 0 OgBld^b 
1 5~5 0 OgBcO^HTSMfflS^ft-S. Cft^Cii^ 
^acOf^iffltCO^TttiKrM^l - 1 0 6 3 3 8-Jf£t?B, 
1 -7 9 2 7 4<Jftil:Ei*nT^*. 

-^nzjt-x, f^zjf-x, x^-;nf-x*a< 



( 14 

25 

«fc 0 $ 6 tCffli»»LT^?gi:f -5 C 
CO 0 7 0] #&14Jl£ffi2J&T&;t&©^**©|!| 

[0 0 7 1] *X9JT£Mttj£ro«aE»IKtt&&tt? 

□— JU&ffi, :7V— h'&fln X.i/7,b)U— iSa>B, 

H«*03-felCWa¥l -4 6 1 8 6«|&tltt>ttBIBB6 

0 - 2 3 8 1 7 9 ^£$8. 2-265672 

#S«fc£9±JiSJMr*-S;£8;. JB^fcttHWe 3- 

8 8 0 8 0 ^§&?g, 2 - 1 7 9 7 1 ^&$g> #M 
¥2 - 2 6 5 6 7 2-^4i«K:IH**nT^-5J:5itea* 

1 7 4 9 6 5^^ffifcHB^$nTUSA*-y^7-v'7 , 'P- 

86, 2-9 5 1 7 4*£MR-t>ttPH¥l -2 3 6 30 

9 6 8^ffi(cM^$nT^S«t-5^*fe{Cj:0^'\ 

3 SIC, i«©?ASt^^Tli, #W3-8 4 7 1 

t^ffl^Sdt^fftl/K 40 
[0 0 7 2] *l/>^j{lin-J|/tHl^y, jP'J 
■fSH. #«J7SH, *'J-f5H75F»OKIIttO» 

•5^ , 5x^<yi7D-ji/^/ttt^jgP-;uT5Q ! a-r-5. ja 

SM&te, »* L<tt5 0'CJW±, S5K:J(?*L<ttl 
OOtEJUbT?**. *&EE;&ttif?f;b<tt2 0 OKg/c 
m (196 kN/m) EA±, S 6 $ b < tt 3 0 0 k 
g/cm (2 9 4 kN/m) £Un?&*. 
[0 0 7 3] ##SBJ©®^ia^jg#cD'\>;, FKSfr** 
0^4 013. S^0%~9 5%«S6 
HKiWO. 5HT. SfSKHO. 3 JMT. 50 
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jW6ttte#£ L < teffiBtt®** 10'~10"Q/sq, 
t«ttll- 5 0 0 V*6 + 5 0 0 VKrt^ff* UH. fig 
ttJiOO. 5%#tfT©^tt^«Sft&#faTfi t £L< 
ttl 0 0~2 0 0 0 Kg/mm' (980~1960M 
Pa), ®»r?£Kte0?£L<«:l 0~7 0 Kg/mm' 
(98~686MPa) , tt$UBfltl«tt09H£¥ttIi ft 

K H 1 0 0 ~ 1 5 0 0 K g/mirf (9 
80~1 4 7 0 0MPa) , * L < « 0 . 

5X£HT. 1 0 OTS«T©»£«0*ffl«T©a*iDU8#tt 
£?£L<ttl %UTF. SSfcfl 5 *Ktt0. 5S6«T. 
*>o<h*>#£U<te0. 1 X&TT*a. «ttJB©#5 
X(6§fiS (1 1 0HzT-iB!l^UfeibM!te#ttzfl!l^cDffl 
**tt*Ol*A) I* 5 0ta±l 2 OtKWfftL 
<, Ti#«M0fniJOt~l 0 0t*WSl^. 
J*^#14^ttl X 1 0 T ~8 X 1 0* N/m 1 WtefflfC* 
« C * U< «£IE&1± 0 . 2 KTTibS E <h*t 

*n5!S®)§TOib<Hl OOmg/m'BlT. * 
SCJfSKttl 0mg/m'£(TT*5. aflTB**^ 

"r*a»w*tt#«ttJB, 8ttitt>ff*L<»3o«i 

[0 0 7 4] SSttH* 3 D-M I RAUteTiM^bfc'f 
fr9T¥J4&ifitt3 R a «, ffiKBl. 0~3. On 
m. $^fc*f*b<«l. 0~2. 5 nmT»5. Itt 
/■©M^&^RmaxteO. +jSt¥^ft* Rz 

«0. 3ymUi.T, ■f'hBUlEi^RpteO . 3 umEL 
T, +»CMH«S£Rvtt0. 3(tmHT- ^iMfflHlW 
Sr«2 0~8 0 %£TF, ¥-«3i£fiAa«5~3 0 0 urn 
6nFJWff*LW. 5£ttJl<75i?ffi3§ig«:0. 0 1 Mm- 1 
fim^$©feOS0~2 0 0 OfHOffifflTffijt^tS 

7 ^ 7 - k * -5 ^ffitto 3 > h d - fr^m&m fc«aar 

SSfottatl. Al/>yilon-;^lMftf 
[0 0 7 5] *^0jroia^fB@iKfrtt. IMi:«i;« 

oa0*fi<t5J!i:iJT»«. 
[0 0 7 6] 



1 
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HSIfttWtt* m 1 izm?. [Si] 
[0 0 7 7] 

«1 



C.B. No. 






(nm) 




DBPffiifcfi 

(rnl/tOO*) 


PH 


*«6# 


! A 


RAVEN 5000 URTLA BI 


COLUMBIAN Chem. 


8 


583 


96 


2.9 


10.6 


B 


RAVEN 5000 URTLA HI 


COLUMBIAN Chem. 


8 


583 


95 


2.9 


10.5 


C 


RAVEN 5000 URTLA H 


COLUMBIAN Chem. 


8 


583 


95 


25 


10.5 


i D 


RAVEN 5750 


COLUMBIAN Chem. 


12 


639 


95 


2.5 


9.5 


E 


RAVEN 7000 


COLUMBIAN Chem. 


11 


586 


95 


2.5 


8.5 


F 


RAVEN 2500 URTLA 


COLUMBIAN Chem. 


13 


270 


65 


5.7 


1.2 


! X 


#950 




16 


250 


76 


7.0 


5.5&T 


Y 


CONDUVCTEX SC URTLA 


COLUMBIAN Chem. 


20 


195 


115 ! 


7.6 


6.oiaxT 
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[0 0 7 8] 



[0 0 7 9] 



[0 0 8 0] 



<M&mmmw®.tft> 

10035 

(Co/Fe = 3 0li ; f%, Al/Fe = 8IS^%. Y/Fe = 6lf%, 
H c : 1 . 8 7 X 1 0 5 A/m ( 2 3 5 0 O e ) , i£Slffi*S : 5 5m'/g, 
as : HOA-m'/kg, m&^-Q-l X : 1 4 0 A, 
¥^*$Hlfi : 0 . 0 6 8 (tm, Jt : 6 . SS^bH/P : 2 5 A) 

mt\z-)um-&#. mriio (B#n*>itm i2« 

*U">U^>»B UR8 2 0 0 (JfcffifttfcK) 4 35 

a7;Rt (WSfft: 0. 15 Mm) 535 

ij—^>^yy{/ W^?S: 4 0nm) 535 

7xn;i/jJ>X*:>S? 335 

^f;Wf7l/-h 5 35. 

^^;ux^;i/^ h> i8 0gg 

i/pass**)-; > 1 8 0 §15 



<&m&Mmmmm.tft> 

■ a-Fe.O, 8 0 35 
¥-i%&m&:0. 12Mm> BETSICiSltaia : 5 Om'/g 
pH: 9, ^mm<D7^S.{h^m (A 1 , O, t LT 1 

o-7JP3^- (Wtt^S : 0. 15 Mm) 7 35 

ti-ifry-fvyZ (glOA) 2 035 

^t;t*r.;i/M^ MR 110 (B#-tf:*>S3) 1 2 35 

#VVls?>®m UR8 2 0 0 (JK^JKthK) 535 

y^=.)V^x^>Wt 235 

»«3W («2#M) 2 35 

7"f;^f7k-F 6 35 

Xr7U>S 5 35 
^f;HfMh>/y^aA^D-/> <7/3fi*»Sl) 2 5 035 



</ty*Ji»»*fflfttfttl&fiJE (1) > 

■«ttftt*-#>^?yi'ft* 1 0 035 

&*tfyb$M* BP- 8 0 0, W-mn^te: 1 7nm) 
•a«C : ftt*-jJ«>^5y^t&* 1035 
(*->* )V-f#M, ^-V^7 7^, Wft^g : 2 7 Onm) 
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(£&fl^Igi m 3S. H I T 6 0 
*-7>mg. : 9) 

• *yxx5\>HSfllg 

• h;ux> 

[0 0 8 1] iBOlttMMK'aHT. 8W*» #«J 
JMllSx-^-caatbifcO-S, #'J Sb^ttffl&iBiy 

>3 0g|5$Jn^., 1 AtmW^^JLg** 

«M«bfc. 20 
tO 0 8 2] JMIttJIfflMUco^T, *«ttf&*Rtf 

^ity >3 OgRSrn-yTgMLfccD-fe, #U'?^> 
»K3«4:^'?;Px5 1 ;U^-h>2 1«. *si!W\ttJ 
> 9 g|5SrHn^T-y-> F^7-f >^-T?»ttb#»tt«ffl 

(a) ilfe. #«tt»ffla»K:^irJT. *-# 
>7*^y*©£T, #yj£MbfcfxJH8§&, ($ 
2) ©^T<t^^;i/X^^rh>7 Off, i'JD^ 
;>3 0»*=-yrffltbfc©'6. #U9^>»IB 30 

n.W>t^)V^)Vr h> l 4 8B. vi7D^\+-y-/>6 

(b) tLt. (a) <t#«Cig 
(b) *ffl5Er*KW-a-T5*WX/t-T«^«, U">Ff 

T'ftm b fc. # & tlfcfl-tStifc K# U -f V >T 
*-hl5g&. %t>\Z*s{7W\lr-grS>3 OgR^lm*.. 

[0 0 8 3] <«ax-r03fP«>»6nfc#«ttJI» 
^ffl^M*. ftjSI^©TS<Dff$AU . 7/tB 40 
J: "5 £ S fc*OB«C*©±titttt» 1 
MfemcDmZtfO. 2 0/imtS5i5i:. IS5. 5 

?%\Z4. 8 X 1 0 s A/m (6 0 0 0 O e) <DMJj& 
&-D?UVUbMK£4. 8X10'A/m (6 0 0 0O 
e) OI*Sj$oy b/-f FICAQEI*], 
fOg, A*y7JU£efeffl&tfifc (1) £j?#-0. 4 Mm 

7HO* |/>^-Ti« 9 5t;i:T»a 1 5 0m/m i 50 
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1 58B 

i, TOttTft : 0. 17 Mm. 

1 2 OSB 
1 5 SB 
4081! 
5g& 
5gg 
5 SB 
5SB 
2 2 0 0SB 
8 0 0SB 

n. Tias«f?<r», iftfflasjfibfe. &^t> #snft 

a*J»£3. 8mm«fc*y y hU SM£JB£*ffiW* 

14, SSttB ?Jf ©R a, £"i>lC4. 7MHzfit 
fcH*. C/N. 2 3*C, 6 0%RHT©JfciS&&£TflE 
^ffiTJII^bfc. 

[0 0 8 4] (1) ttfttttt (He. SQ, Bm) 
ISftgstMEBiTJfh <Jtt£l*a«) Hm: 8X 

lO'A/m (lOkOe) THJjebfc. Bm<fc«ffi8:s£ 

(2) tf'OffiW^ffiffi^ (Ra) : 3D-MIRAU 

T'ommn.^ (Ra) 

WYKOttSTOP03D^fflHT, M I RAUffiTfift 
2 5 0 X 2 5 0 wOllfflR att£iftebfc„ ZfU5£& 
5 0 nmfcTJ*ffi*fIE, nflHf 2E£ft]*.T<r>«. 

(3) 4. 7MHzB4fflA 
DDSK7-fyi:t4. 7MHz©*-H«Rfl^*» 
MBMMElc-tEftb. * <DS£ttirt*WJ6bfc. tfcS^J 
ffitt, fttfeMl ©S£tH?J*0 dB tLTHM-CSL 
&. 

[0 0 8 5] (4) 4. 7MHz C/N 
DDSK7^7CT4. 7MHz©#-J13&gSclf^£g 
jiMB»*«EKTBB»b, "t©W£ffl#fc4. 7MHz* 

e>± iMH»imfc/'f x^s¥^ntui/fc. tt 

t&m 1 ©C/N£0 d BtbTffl*KfiT^bfc. 
(5) 2 3"C6 0%RHIS^TT©E£ttJl®©lAXl 
Uffi) . RtflOO/Ulffl^M (M 

(N) tt) 

dds K^-f •f-v&mznx^zw.&mffi* 

H#-;HC*fbT. !85i7-70ltt)iI*ftM$tT 
ffill2 0g (Tl) 1 4mm/g>©iiKK:&S 

.kiCK* (T2) S*Ht§lo^0, T2/TU0^ 

i- h*#-;uk:wra8ttt«i5o**ff«c/t (N) 

fc. »Jttt*BiIbl 0 bUIOf? 
ltlO oyuioiHdffiStf 1 0 0£#«6 
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Ac 

(6) 23t6o%R HmmT-c<om&mw<Dmwmm. 
mn. 

tmm^m-it^m 1 nam^MVimmm (2x10 

'Q/sq) §l|j!i60«£tt-tt«SE0iJ<DW£tt 
+0.5XlO'Q/sqEl±©«^X, -0.5X1 
O'Q/s a +0.5X 10'Q/s q*^<D« 

^£A, -0.5X10'Q/sqiOAt<-0.5X10' 
Q/sqE(T©«^0. — 0. 5X 1 O'Q/s q UAT<E> 

[0086] xmm 2 ~ 6 

*2 
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fPfifcbfc. 
[0 0 8 7] tfci5E«aj 1 

[0088] ttt&m 2 

itmmimm&m<Dt)-#>-77vi?<Dttior)\z. co 

LOMBIAN Chem.tt© CONDUVCTEX SC URTLA Zm^ftUft 
10 fitttMU 1 iH«fcbT««B««t#Sfffifcbfc. 

[0 0.8 9] «±<D^, i^m$rS2S.tX3{-*b^: 0 
[0 0 9 0] 
[312] 





C.B. No. 




MM 

(MM 


mm 


A 


RAVEN 5000 URTLA H 


n, \Hf?ni%tfts£un* 




B 


RAVEN 6000 URTLA II 


N, N-V>*Ar7S/7"Pt"fc75> 


Him 


C 


RAVEN 5000 URTLA H 


N, N-vV*JU7i/7'Pt>7$> 




D 


RAVEN 5750 


N, N-WTJV7i/7"Pt"il'75> 




E 


RAVEN 7000 


N, N^/^JV75/7"Dt>75> 




F 


RAVEN 2500 URTLA 


n. n-VftV7\n'at'V7& I 




X 


#950 


N, N-Wy/*JV7$/7*Pt>75> 




X 


#950 






Y 


CONDUVCTEX SC URTLA 





[0 0 9 1] 



[S3] 



£3 









fttttttt 








He 


sa 


flm 




(nm) 




iooa'x 


CQ/sq) 


(dB) 


«B> 




(mT) 






2382 ( 189-6 ) 


0.86 


464.0 


CL2 


ZO 


0.25 


025 


O 


0.4 


0.8 1 


31*8092 


2379 ( 189.3 ) 


0.86 


465.0 


02 


2.0 


0.25 


025 


O 


0.5 


0.9 


*!fc0!3 


2377 ( 1892 ) 


0.86 


467.0 


02 


2.0 


025 


025 


o 


0.4 


0.9 




2376 ( 189.1 ) 


0.86 


465.0 


0.2 


22 


0.24 


025 


o 


0.4 


0.7 




2378 ( 189.2 ) 


0.86 


465.8 


0.2 


2.1 


024 


0.25 


o 


0.4 


0.8 




2380 ( 189.4 ) 


0.86 


463.5 


0.2 


22 


024 


025 


o 


0.3 


0.6 


**60!7 


2377 ( 189.2 ) 


0.86 


465.0 


02 


2.3 


024 


024 


o 


0.3 


0.5 




2376 ( 189.1 ) 


0.86 


466.0 


0.2 


2.6 


0.24 


025 


A(2X10 9 ) 


0.0 


0.0 




2378 ( 189.2 ) 


0.86 


465.0 


02 


2.8 


0.23 


024 




! -0.3 


-0.5 



[0 0 9 2] ±133? 2 Rtf 3 *J6«ttJt««K» 
Lt, «ttJB<D*BSa3(Ra)a»/hS<, mi], 
c/Ni:int^5. *fc«J»l©*ff 

[0 0 9 3] 



[6)±$-a-5fcfei;iitti©sifis<& i . o~3. on 



F^-A(##) 4J038 CA021 CC02I CD021 CD081 
CE021 CE051 CE071 CF03 
CG031 CG071 CG141 CG161 . 
DA011 DA061 DA141 DA161 
DB001 DD001 DGO01 DL001 
HA026 HA066 HA166 KA08 
KA14 MA13 MA14 NA17 NA22 
PB11 PC08 
5D006 CA04 FA03 FA04 
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J#M2 001-344738 



